Abstract: Knowledge Management labours under the weight of research orientations and practical applications that proceed under its banner but do little to help clarify the nature of KM or the solutions it offers. A thematic analysis of relevant literatures verifies dominance of KM by Information Technology (IT) approaches and helps account for the field's popularity. However, questions are raised about the role of non-IT disciplines and literatures to sustain KM in light of the IT downturn, and the maturation of the field generally. Further bibliometric analysis is conducted to identify core and secondary KM literatures informing the field. Ideas and models from the complexity sciences are used to help conceptualize KM, and these too are probed in the literature for bibliometric evidence of relevance.
Introduction
Knowledge Management shares the fate of many "new" ways of thinking about something in that there seem to be as many definitions of it as there are researchers exploring it and practitioners doing it. Further, attempts to survey the field with academic rigour are complicated by the growing number of literatures that purport to inform KM without enhancing our understanding of what it is. Brint.com, the respected Web-based Knowledge Management portal, lists no fewer than 92 areas of management and academic interest and/or activity that Mark Wolfe is a PhD candidate in the Faculty of Communication and Culture at the University of Calgary, 2500 University Drive N.W., Calgary, AB T2N 1N4. E-mail: mwolfe@ucalgary.ca putatively overlap with KM (see Table 2 ). While all fields thrive on a variety of informing perspectives in order to remain vibrant and adaptive (or at least avoid stagnation), the degree of "thrash" (Ashby, 1963) within Knowledge Management raises a concern and presents a risk. The concern is that the rapid growth that has flooded the field with concepts and approaches has overdifferentiated the research community (Seely-Brown & Duguid, 2000; Thomas, Kellogg, & Erickson, 2001) and confused the market (Lissack, 1996) . The risk is that the field will succumb to the same qualities of fragmentation and sectarianism that Ziman (1978) attributes to psychiatry. In short, it will become increasingly difficult to understand the nature of the problems that KM identifies and tries to solve, let alone the extent to which the field is successful in actually doing so. Moreover, the risk is radial and could affect areas related to or of strategic importance for Knowledge Management-a rather bleak prospect for communications, which is already a poor cousin in the family of theoretical and operational approaches to organizational design.
This paper takes the position that a logical and useful first move in managing the chaos within Knowledge Management is to depict its conceptual development by charting its chronological and thematic trajectories within the literature. To begin, a brief overview of KM's relevance to management and communications will provide some conceptual grip on the field and argue for why it should be conceived as comprising a plurality of informing perspectives. Then, a bibliometric analysis I conducted as part of my PhD candidacy examinations to evaluate the balance in this plurality will be used to illustrate the extent to which the field in fact has been dominated by information technology (IT) research as theorists have long suggested (Lissack, 1996; Ryan & Harrison, 2000; Seely-Brown & Duguid, 2000) . A summary of these findings will suggest that although this dominance can be accounted for in part by the IT/dot.com craze of the 1990s, it only presents deeper questions about the ability and/or readiness of non-IT approaches to advance our understanding of the field or its applications. Closer bibliometric analysis will show that, while the field does suffer from a significant degree of overdifferentiation, there is a core Knowledge Management literature and an active subset of non-IT disciplines within its orbit. In concluding, I'll summarize the salient points from the analyses and draw attention to concepts and models from the complexity sciences as providing a theoretical foundation for approaching KM. I'll then discuss some of the limitations of the technologies and methodologies used in the exercise and point to where this discussion raises questions of potential interest to other researchers.
Relevance of Knowledge Management to organizations and communications
A positive aspect of the sheer quantity of theoretical input to KM is its richness as an increasingly differentiated and broad-based framework. Practitioners have a veritable smorgasbord of models and approaches to draw on to address localized circumstances that are always situationally distinct and therefore typically unpredictable. This also reflects the original KM objective to upgrade traditional command and control management approaches by shifting the ontology of organi-zations to something resembling what Fritjof Capra (1996) describes as "deep ecologies"-complex systems of self-organized human, technological, and symbolic interplay from which a plurality of meaning emerges naturally that necessarily impacts and is impacted by the larger human, technological, and symbolic environment. Indeed, a good measure of the field's relevance is precisely its ability to attract other disciplines and theoretical approaches that treat organizations, implicitly or explicitly, as rich pluralities.
KM theorists early on attempted this shift by first locating knowledge as residing primarily in the heads of people. This was effective in drawing attention to the nature of knowledge creation and transfer in organizations as comprising non-linear processes. Once recognized as such, that in turn was seen as enhancing management by encouraging corporate cultures to reflect knowledge as a process. This resonates with thinking long held by people such as Maturana & Varela (1987) , who, at least implicitly, follow Piaget (1955 Piaget ( , 1971 and Vygotsky (1962) in understanding "knowledge" as registers of biological enactment in some sort of social context. In short, early KM theory already plays into Capra's conception of ecology because once managers thematize knowledge in terms of dynamic, nonlinear pragmatics, they're already better prepared to allow the people they manage to enact routines, processes, and the like in order to maximize efforts and create value, e.g., through innovation, cost-efficiencies, et cetera.
More recently, the shift in our understanding of organizations has been advanced by the introduction of concepts and models from the complexity sciences (Axelrod & Cohen, 1999; Lissack, 1996 Lissack, , 2000 Mainzer, 1994; Stacey, 1996 Stacey, , 2001 ). This squares even more with the notion of organizations as ecologies because complex systems are understood as non-linear, dynamic systems that move closer to chaos the more their constituent elements interact. At the same time, however, such systems often also self-organize to effect patterns of stability that prevent the system from tipping over into chaos without overreacting and returning the system to equilibrium (Nicolis & Prigogine, 1989) . In short, from a complexity perspective, organizations are open, adaptive systems that naturally gravitate to the borders of chaos but in doing so also naturally create the conditions for self-selecting strategies designed to meet the challenges facing the organization and keep it moving forward.
While the field is nowhere near stabilizing as anything resembling a complexity science, KM is a kind of supertheory that aligns with a complexity perspective when it advocates unencumbering people so that they might do what they do best and then, hopefully, share those practices or at least inspire others in the organization through example. Indeed, it's little accident KM arrives on the scene as an atomic approach only after the molecular fads of Total Quality Management, Empowerment, et cetera had run their course: KM embodies the insight and intentions of all such movements by integrating them under the generalizable theme of knowledge on a macro level and then operationalizing the construct by thematizing knowledge in terms of pragmatics on the micro level. A consequence of this orientation is that knowledge is evidenced empirically by the symbols used and produced in the interplay between people, technologies, and non-human symbolic agents-in other words, the interacting elements both within and without the organization. This lands KM squarely in the realm of communication theory and practices that have long treated these ontologies and dynamics, in everything from macro-level theories of knowledge legitimation (Habermas 1978 (Habermas , 1979 and second-order cybernetics (Leydesdorff, 2001 ) to mid-level theories of rhetoric and technology in the organization (Orlikowski & Yates, 1994 ) to narrow or micro-level theories of sense making (Gephart 1992; Weick 1995) and textual analysis (Gephart 1993 (Gephart , 2002 .
Knowledge Management therefore is relevant to contemporary organizations because it addresses what we mean by organization on the macro, system level, but only to the extent that we understand the system itself as emergent by virtue of interactional dynamics of constituent elements on the micro level. Awareness of this fundamental interconnectedness of macro and micro levels is what makes KM useful as a strategic framework or umbrella concept, as its plurality of informing perspectives can be drawn on to enrich localized strategies and, ultimately, working practices. The overall KM lesson for managers is clear-provide the conditions for adaptation strategies that are likely to take place on the micro level anyway and prepare to translate the outcomes of these strategies into constructive learnings, policies, and other structural elements on the system or macro level (Jankowicz, 2000) . As with all ecologies, a delicate balance exists: to remain vibrant, KM needs to remain a rich plurality of perspectives but not so much so that it overdifferentiates and devolves into a Cambrian Explosion redux (Gould, 1989) .
Mapping the field
A logical and useful first step toward assessing this balance is to determine how Knowledge Management has developed chronologically and thematically in the literature. Following is a summary of a bibliometric analysis conducted in the fall of 2001. Suspecting that the information technology and dot.com waves of the 1990s were largely responsible for displacing the organizations-as-ecologies KM agenda described above, I retrieved abstract-bearing records from a cross-section of electronic databases and sorted them by date to get a sense of how the field has grown. Using keywords culled in large part from secondary journals that address KM issues (see the section of this paper titled "Thematic analysis: KM as dominated by the IT paradigm"), I then conducted searches of the abstracts to get a better sense of how the field has developed thematically. Thus, the approach first was to create a broad diachronic mapping and then use a Theme Based Content Analysis approach (Neale & Nichols, 2001 ) to identify themes dominant and peripheral to the field.
Scoping the exercise
Because overdifferentiation is suspected in helping to cloud our understanding of Knowledge Management in the first place, I restricted my database search terms to "knowledge" and "management" with a proximal distance of 1, meaning I was looking for peer-reviewed articles in which the discrete phrase "knowledge management" appeared in titles and/or abstracts.
As an attractor for a widening array of theoretical approaches, KM effects a kind of theory supermarket in whose aisles researchers can find a wide selection of constructs and models to "feed" their organization-specific problematics and practices. At the risk of torturing the metaphor even further, this one-stop shopping is again also its own downfall because the store (KM) itself lacks clear identity: in effect, the KM superstore is yet to be franchised in the sense that there exists a core set of in-demand products (ideas) that reflect a widely identified brand (accepted theory). This is a function of Ziman's (1978) fragmentation and sectarianism but more importantly makes the point that while a number of product lines (research subfields) get market play because of their position on store shelves, they don't in turn-as product lines-necessarily contribute much to our understanding of the store (KM) as such. In Rylean terms, it is simply a category mistake to expect subfields such as social capital, competitive intelligence, et cetera to account for Knowledge Management when many of these subfields routinely propound theories and models in which no reference to Knowledge Management is or need be made, as will be demonstrated in the analyses that follow. Failing to account for Knowledge Management, however, does not ultimately discount the relevance of these subfields to KM in the long run-indeed, the bibliometric analyses that follow assume and seek to prove said relevance.
Methodology
Analysis comprised non-stratified compilation and searches of article, proceedings, and dissertation records captured from 14 on-line databases to which my university subscribes (see "Databases accessed," below). By "non-stratified" is meant records of articles, proceedings submissions, and dissertations in which "Knowledge Management" appears either as the central thematic focus of investigation or as a pragmatic, contextual, or secondary item of research interest. An example of the former is "General perspectives on knowledge management: Fostering a research agenda" (Grover & Davenport, 2001 ). An example of the latter is "An example of managing the knowledge creation process for a small work group" (Salisbury, 2001) . In other words, no attempt was made to filter out "knowledge management" in a secondary or contextual research focus only. This was partly because, as far as I knew, no such mapping of the field had yet been published, and casting a wide net in this sense seemed appropriate to ensure the exercise was comprehensive. More to the point, capturing bibliographic records from databases with KM as a secondary or even marginal interest ultimately broadened the range of semantic connection to other fields and research foci, as described further on.
Records captured from databases, either as e-mail downloads or as text files copied directly to the local hard drive, were imported to EndNote 5.0 for the Macintosh. EndNote is a popular bibliographic software package used primarily to manage and automate the generation and use of citations and bibliographies. Its use as a bibliometric tool in these analyses represents some innovation and presented some interesting challenges, but these will be left for another paper.
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Once in EndNote, the data were sorted for duplicates (individual records provided by two or more databases), false hits (records about management and/or knowledge of something but not knowledge management per se), content-poor records (e.g., record containing a title only), or records too narrow or far afield (e.g., articles on esoteric database design issues). The main EndNote "library" used for analysis comprised 3,587 discrete records produced from an initial aggregate pool of 4,635 "hits" before duplication and other sorting. Thematic analysis then involved using the Boolean search function within EndNote to sort individual records into specific categories, using the dates, titles, abstracts, and authors as parameters. The results are summarized below.
Databases accessed
The following databases were accessed:
Summary of findings and preliminary analyses Diachronic analysis
Records were first sorted by date, and the frequency of "knowledge management" articles since 1981 is depicted in Figure 1 . Notable is the dramatically lower number of articles before 1993. To ensure that this indeed reflected the state of the literature and not some environmental factor (e.g., changes in how records are managed), I checked the hard copies from 1990 to 2000 of two long-standing journals at the top of their literatures (MIS Quarterly and Organization Science). The general frequency was roughly equivalent, suggesting that the frequency of KMrelated articles by date shown is a reliable representation of the growth and popularity of the field.
Interpretive analysis: the growth of KM
The first "knowledge management" record captured cites a contribution made in 1976-not included in the graph itself for space and legibility reasons. Early articles in KM through the first half of the 1980s refer to the "field" as "knowledge management systems." This language is not surprising, given the historical roots of the field in information systems ( Ponelis & Fairer Wessels, 1998; Senn, 1989) .
Both captured records and the hard-copy Tables of Contents (TOC) example, in both MIS Quarterly and Organization Science, the general tenor of the contributions around 1990 reflects a focus around "total quality management," "just-in-time-engineering," "empowerment," and other themes centred on organizational efficiency and better use of the workforce. Given the 12-to-24-month time lag between authorship and publication, this would generally agree with trends in the corporate world of the late 1980s. The halt in the trend and the decrease into 1992 from this initial jump in contributions can be interpreted as initial shock as the world economy slips dramatically into deep recession following the Gulf War of early 1991.
Figure 1: Frequency of KM-related Articles by Date
The spike in the frequency of contributions from 1992 to 1993 is reflected in TOC entries, where the contribution focus is on corporate downsizing, business process redesigning, "right sizing," and many of the other buzzwords from that period that signalled efforts to manage in a recessionary period. The gradual dropoff might be due to resignation to the fact the recession was deeper and longer than initially anticipated-indeed, a popular catchphrase in circulation at this time was "survive 'til '95."
The sharp ascent of the line on the graph after 1995 agrees, then, with the economic recovery fuelled by commercialization of Internet property and services, and the migration of technologies inside the business world in the form of intranets, e-commerce, and better developed security and everyday workflow applications, including new iterations of digital office equipment (e.g., networked fax machines, printers, and photocopiers). The rise of the so-called dot.coms maintains the verticality of the ascent; this is a golden period of IT. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Thematic analysis: KM as dominated by the IT paradigm Taking IT's non-implication in the growth of KM as a null hypothesis, I then scanned a random sample of the non-IT-focused records for search criteria that could be used in advanced searches to generate a wider capture of distinct journals publishing work in the area of Knowledge Management. For example, the distinction between tacit and explicit knowledge comprises both a theoretical framework and units of analysis for KM design and applications. Collaboration, organizational learning, organizational memory, research and development, innovation, competitiveness, and intelligence are also common beacons to appear in the random sampling. Following is the expanded keyword (criteria) list:
Despite the expanded keyword list, it is significant that of 3,587 total records, 2,393, or 67%, reveal direct emphasis on information technology and related fields such as computer science, artificial intelligence (AI), and expert systems. Even considering that related fields such as artificial intelligence are independent research areas in their own right, IT nonetheless remains the dominant focus. For example, keying on the single phrase "artificial intelligence" in either title or abstract fields yielded 65 records. Adding "IT" as a search parameter to the string as a Boolean "intersect" yielded 57 records. In other words, 88% of contributions to the KM literature that focused on artificial intelligence were also couched in terms of information technology. A review of abstracts of records in which AI occurs without reference to IT confirmed its role as a thematic, KM-related research area in its own right (thereby ruling out the possibility that AI articles lacking an IT reference can be accounted for by record input styles, errors, or omissions). Figure 2 represents the thematic clustering of records within the broader IT field.
One might expect that papers on KM from research domains not directly related to IT, such as sociology and psychology, would reflect strong contribution to KM thematically. However, even in research areas primarily involving people, such as tacit knowledge, a high percentage of records reflect an IT influence. For example, of 38 records sorted by "tacit knowledge" in the title or abstract search field, 29, or 76%, revealed an IT context. See Figure 3 for a thematic breakdown of research categories in journals not directly related to IT. As with the review of the AI-only abstracts, papers dwelling on tacit knowledge without reference to technology used "tacit knowledge" as a conceptual framework in its own right and tended to come from journals such as Organizational Dynamics and the Journal of Knowledge Management, or were chapters in proceedings and monographs dedicated to the theme. Also, it's possible the predominance of KM research related to technology might be temporary if research areas such as communications and sociology that would appear to have a lot at stake in KM begin to make significant contributions to the field.
Recent special issues
A number of "special issues" of key journals, which had not appeared in the databases when the bibliometric exercise was done, key on KM in thematically interesting ways. For example, the summer 2001 issue of the Journal of Management Information Systems, vol. 18(1), comprises eight submissions including a guest editorial and submission by Thomas Davenport, a leader in the KM movement and literature. Of the eight articles, the lead submission, by Grover & Davenport (2001) , provides an overview of the field from a perspective critical of the IT paradigm and supportive of knowledge as a contextual issue. The rest of the articles, save one that summarizes the various schools of thought informing KM as a field, key on storytelling, situated learning, and other social context-related research.
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Similarly, the April 2000 issue of the ACM publication Computer-Human Interface is also dedicated to an overview of KM research from the storytelling and localized knowledge perspective. Finally, a special issue of the California Management Review (1998) also gives an overview of KM from a non-IT perspective.
Figure 3: Thematic Clustering within Non-IT-related Journals
Although three special issues of journals do not a trend make-let alone a revolution in any Kuhnian sense-there is nonetheless evidence to suggest the field has exhausted the utility of what John Seely-Brown somewhat caustically refers to as "infopunditry." This jibes with recent research based on IT-driven KM programming that shows:
1. negligible to negative growth in productivity (Seely-Brown, 2000); 2 2. failure in the majority of cases to effect cultural change using IT-driven programming (Ryan & Harrison, 2000) ; and 3. a majority of IT-driven projects running 100% or more over budget (Ryan & Harrison, 2000) . However, the very appearance of "special issues" in the mainstream literature is also significant to the extent that one gets a sense that established journals use such issues to test the waters in a "new" area of research. To apply the supermarket metaphor from above to journals themselves, it's safer to hold a farmers' market one Saturday morning in the parking lot than to start stocking the shelves with product lines that might not sell or, worse, reflect badly on the established branding.
Dissertations
Aside from the mainstream journal databases, 94 records were captured from the ProQuest dissertation and thesis database. The oldest (1981) refers to a dissertation introducing a "KMS" (knowledge management system) as an experimental method of synthesizing knowledge representation and processing techniques in a "semantic network" environment (Reggia, 1981) . Two-thirds of the dissertations were accepted in 1998 through 2001 (59 records). The high number of dissertations treating "structure" thematically (39) was initially surprising until I realized I was proceeding under my own disciplinary bias of thinking of structure in a sociocritical way. For the most part, "structure" in these dissertations refers to organizational structure or information systems architectures-further evidence of the weighting to an IT focus. To further test this, I ran the keyword/concept "system" through the abstract and title fields and generated 59 records (63%) of dissertations, of which almost one-third (21) also included "system" in the title. I then ran "Information Technology" or "IT" in the same way and generated almost all records (92), of which, again, almost one-third (31) included either or both of these terms in the title. The trend to the IT emphasis was thereby confirmed.
Full analysis of all abstracts would be required to determine the contexts and to stratify the levels of semantic connection between these keywords as concepts in the overall research objectives of each dissertation. This was beyond the scope of this analysis. However, the overall agreement between the frequency of keyword occurrence here and in the database searches described above suggests that the predominance of IT within knowledge management as a research domain has carried over into dissertation work.
Analysis
The rapid growth in the popularity of Knowledge Management is clearly underscored by the attention paid to it by information technology and systems research. However, it would be premature to say that the general pattern depicted in this study is stable or definitive for Knowledge Management in any significant way. For one thing, it is unknown what impact the economic downturn in general, and in the IT sector specifically, will have on the interest level and capacity of organizations to entertain KM designs and systems. The recent spate of corporate scandals is a further complicating factor in this area. For another thing, the present study has not addressed the possibility that non-IT approaches more aligned with the deep-ecology perspective have yet to emerge with sufficient force to redefine the field. An initial question is whether there is evidence that KM has enough momentum to continue as a strategic framework and/or whether there are other, non-IT fields, subfields, and disciplines-such as communications-helping to sustain interest in this area.
Is there a "core" Knowledge Management literature?
To get a sense of the strength of the core KM literature, the databases listed above were once more accessed, this time keying on journal titles in an effort to chart the growth in the number of peer-reviewed journals outside of the mainstream (Organization Science, Organizational Dynamics, et cetera) that cover Knowledge Management specifically (see Table 1 ). Again, to ensure I was not drawing in journals only peripherally related, I enumerated only periodicals with the actual phrase "Knowledge Management," or its close equivalent, in the title. This included journals known or found to be more IT-related but nonetheless focused on KM in ways that contribute to or at least acknowledge its ecological underpinnings. Thus, for example, Information, Knowledge, Systems Management, launched in 1999 by IOS Press in the Netherlands, qualifies as a Knowledge Management journal because the close relation of the concepts in the title portends systematic treatment of "knowledge" in conjunction with information and systems and management. The IBM Systems Journal qualifies because it's a technology journal that has embraced the "ecology" aspects of KM. The journal Information Management, conference proceedings, and journals published by groups such as the IEEE or Association for Computing Machinery (ACM), by contrast, are considered peripheral journals because of their clear emphasis on data and information systems over knowledge as process or, worse, their outright conflation of knowledge and data/information (e.g.
, IEEE Transactions on Knowledge & Data Engineering).
Aside from the weighting of journals to a European focus, and the significant number of journals residing in technical domains, a salient point about Table 1 is clearly the relative newness of most of the publications. Indeed, aside from the few venerable publications from the technology sector-such as IBM Systems Journal -none of the centrally dedicated KM periodicals still in existence is older than 1993. A clustering of start-ups between 1997 and 1998 suggests an initial burst of activity followed by no new KM journals in the past five years, but this trend is offset by the fact that only one of the total journals cited above has ceased publishing. Further, the output in the aggregate has been prodigious. 3 Although the data presented comprise only a thumbnail sketch at best, there is evidence to suggest that Knowledge Management in fact has developed a core literature and had few casualties along the way. This would appear to bode well for the field. However, a deeper bibliometric analysis of the field would be required to get a better sense of the actual terrain. For example, a bidirectional graphing approach that tracks citations to and from the interrelated KM literatures might be most useful. It would also update the methodology of previous work of this type (Mitchell, 1992 (Mitchell, , 1994 Paisley, 1984 Paisley, , 1989 Rice, Borgman, & Reeves, 1988; Ruben, 1992; Ruben & Weimann, 1979) before the conveniences of full-service, Web-based search engines and user-friendly graphing softwares made such exercises accessible to any graduate student at a master's level. To them this task is left.
Is Knowledge Management overdifferentiated?
A primary motive for undertaking the present study was to determine the extent of the plurality of perspectives within Knowledge Management as well as the extent to which this plurality of perspectives was in balance. So far, the analysis has used indicators of plurality and balance derived from the author's own knowledge of the field, as well as those derived from a scan of captured records. The result is a depicted imbalance attributable in part to the dominance of IT-related research that in turn can be seen as a reflection of external (i.e., primarily economic) factors.
But this imbalance only raises a host of deeper questions that need at least preliminary attention. What about possible internal factors? Can the influence and prevalence of IT in "the real world" alone account for the significant weighting of IT-related research in the KM literatures? To what extent have the non-IT literatures that inform KM contributed to this imbalance? To get a further sense of how fragmented and sectarian the non-IT KM literature might be, a refined subset of the 92 areas of putative overlap with KM that Brint.com identifies was processed using the same aggregate EndNote library and methods described above. Table 2 summarizes the outcome. Specifically, the objective was to discover if any of Brint.com's areas of overlap were to be found in more records than the others. If so, this would at least suggest that while the number of fields and subliteratures informing KM is moderately vast, an isolated few could at least be suspected of carrying the freight. The null hypothesis (viz. that the field is not overdifferentiated) would not be contradicted, and a preliminary conclusion could follow that the field is not inordinately fragmented and sectarian in effect. Lack of such clustering would comprise an opposite finding, rule out the null hypothesis, and validate any Zimanian fears.
Each of the Brint.com KM areas selected was searched in EndNote using the "all fields" parameter. Thus, the exercise was deliberately disposed to finding stronger statistical connections between KM and the suggested areas of overlap. This was to pre-empt any doubts about the exercise being conducted too stringently, by restricting the eligible fields by which a given record might match the search string. Table 2 lists each of the suggested areas of overlap on the left, followed by a column indicating the number of records in which that word or phrase was found anywhere in the citation. Some categories, such as Data Mining, were eliminated at the outset, as again the exercise was restricted conceptually to centrally non-IT concepts. Redundancies-multiple occurrence of the same record found by two or more search strings-account for the higher number of hits in the aggregate than suggested areas of overlap, but no other quantitative or qualitative analysis of this feature was entertained (e.g., rates of redundancy, thematic patterning based on redundancy, et cetera).
A first impression is the sheer number of areas of overlap generating none or very few hits within the KM EndNote library. Twenty-three, or 28%, of search terms derived from Brint.com's so-called areas of overlap failed to generate records within the KM literature at all. This raised an immediate suspicion that a number of Brint.com's areas of overlap are either poorly constructed for this exercise or just poorly constructed, period. For example, only one of the categories with "learning" as the lead term in a search string (Learning Organization) produced records. Yet surely learning is a concept central to Knowledge Management, as revealed by "Organizational Learning," producing the single largest grouping of records within the aggregate. Findings such as these cast serious doubt on the extent to which "Learning & Cognition," for example, affords much purchase on how we understand KM. Interestingly, the breakdown within the "knowledge" categories produces hits but indicates a similar degree of overdifferentiation, as does distinguishing between "Meaning" and "Shared Meaning"-as if meaning could be metabolized as such in the first place.
A second impression is the number of areas considered core to the original conception of KM as people-centric, where knowledge is taken as residing primarily in the head (denoted by boldface in Table 2 ). Areas such as Tacit Knowledge 
Intellectual Capital 100

Intellectual Property 20
Knowledge Acquisition 58
Knowledge Capital 11
Note: Boldface terms denote areas considered core to the original conception of KM as people-centric, where knowledge is taken as residing primarily in the head. Asterisks denote areas of overlap that straddle the boundary between ecological and IT-related areas.
Knowledge Codification 3
Knowledge Creation 62
Knowledge Discovery 27
Knowledge Ecology 3
*Knowledge Engineering 83
Knowledge Exchange 13
Knowledge Flows 14
Knowledge Portal 9
Knowledge Retrieval 3
Knowledge Sharing 69
Knowledge Strategy 5
Knowledge Tools 1 Note: Boldface terms denote areas considered core to the original conception of KM as people-centric, where knowledge is taken as residing primarily in the head. Asterisks denote areas of overlap that straddle the boundary between ecological and IT-related areas.
Knowledge Transfer
and Knowledge Creation, Acquisition, Sharing and Transfer are staple concepts within the earlier literature (Davenport & Prusak, 1998; Nonaka, 2001; SeelyBrown & Duguid, 2000) . Categories marked by an asterisk denote areas of overlap that straddle the boundary between ecological and IT-related areas and were left in for contrast. A third impression has to do with the sheer number of candidate categories, period. All fields differentiate over time as new knowledge is produced that connects ideas within it in new ways or as the field adapts to external changes and new ideas coming in. Indeed, that's precisely the point-differentiation traditionally is a function of the methodical interchange of ideas as they get tested and refined through practice. The sense with Knowledge Management, as illustrated above by categories and distinctions between categories that seem strained at best, is that the field is not theoretically impoverished yet operationally appears to be continuing in a state of thrash. This raises a concern about the apparent disconnect between theory and application and how the latter, left unchecked, will eventually undermine the good work done in the former. Note: Boldface terms denote areas considered core to the original conception of KM as people-centric, where knowledge is taken as residing primarily in the head. Asterisks denote areas of overlap that straddle the boundary between ecological and IT-related areas.
In sum, it seems fairly clear within the parameters of this analysis that, while candidate categories considered core to KM generated an expected high number of hits, there is a significant number of candidate categories in circulation having little to do with Knowledge Management-at least as far as scholars thus far have been concerned. This supports a suspicion central to this paper that the field is overdifferentiated and labours under a fair amount of concept pollution. However, readers will quickly notice that the analysis of the Brint.com areas of overlap is artificially one way, viz. from the parapet of Knowledge Management looking out over the landscape. To effectively rule out a feeder discipline as being important to KM, a mini-sweep of two randomly selected databases was conducted to measure the extent to which three selected areas of the Brint.com constellation-social capital, communities of practice, and intellectual capital-could be seen as feeding productively into KM, even if they appear not to matter much yet to the core KM literature.
Looking back at KM: How do areas of overlap feed in?
The candidate areas of overlap for this exercise were chosen based on their presence in the literature overall, their preoccupation with Knowledge Management specifically, and because they represent small, medium, and large number of hits in the analysis above. These areas were then run through ProQuest and EBSCO Business Source Premier databses as keyword searches of peer-reviewed publications. As before, to instigate wide coverage of the literature, the Default Fields option was used to ensure the search was not artificially re/constricted, i.e., by date, journal type, author, etc. For each area of overlap selected, up to the first 150 records from each database were captured, combined into one EndNote library for that category, and sorted for duplicates, false hits, etc. Each mini-library was searched in the aggregate for "Knowledge Management" and then "Knowledge" only using the All Fields option (i.e., anywhere in the citation, including abstracts if also captured). The complete results follow in Table 3: Because numbers of records captured totalling less than 150 represent all the published articles stored on that database, areas such as social capital, with a meagre 128 ProQuest records generated since 1981, raise immediate suspicions about their profile as a field of inquiry generally, let alone as a staple KM feeder. (EBSCO generated 478 total articles going back to 1989, about half of which were published since 2001.) Also, with the notable exception of social capital, the connection between KM and areas of overlap appears reciprocated. That is, with the exception of no return glances to Knowledge Management from social capital, the flow of references from KM to communities of practice and intellectual capital and back again is proportionately equivalent.
What about complexity, emergence, and communication?
Finally, it behooved the author to test his own theoretical bias and emphases on the complexity sciences as providing a solid underpinning for Knowledge Management. To test the relevance of these areas of overlap, "complexity," "emergence," and "communication" literatures were searched for references to organizational issues broadly speaking and Knowledge Management specifically. Because complexity and emergence are new fields, the number of journals specializing in these areas is limited, and their TOCs were scanned manually (but on-line) for references to organizational issues and KM. The journals, database access, the number of KM references, and the publishing time span are as follows:
Not surprisingly, the two journals recording no references to Knowledge Management are "hard-core" complexity periodicals, reflecting the field's origins in chaos theory, and the languages used to describe it derived from pure math and the computational and physical sciences. Complexity represents a bit of a hybrid -instigating a kind of Santa Fe Institute blend of the computational with seasoning from the social sciences (Waldrop, 1992) . The references to Knowledge Management and/or organizational issues within this periodical comprise articles sprinkled throughout it over time plus one special issue dedicated to business applications. Emergence is a journal dedicated to exploring the relevance and applicability of the complexity sciences to management and organizational issues, with seven titles that refer to KM specifically. In short, complexity is an established literature extending over the past 20 years, with the focus on Knowledge Management specifically originating in the mid-1990s.
This contrasts with Social Capital, for example, a new journal launched in 2000 whose TOC is accordingly populated with titles such as "The Search for Social Capital" and "Taking Social Capital Seriously." Far from being a meaningful feeder literature for KM, "social capital" is where Knowledge Management was a decade ago and could stand a bibliometric analysis of its own just to situate this emerging field intellectually. "Social capital" even failed to come up in a Finally, OCLC's on-line Communications Abstracts was searched for references to Knowledge Management only within literatures related to communications. Thus, only articles with "Knowledge Management" in the title and/or the abstract were captured. This was because, unlike newer fields still finding their way with KM and organizational issues in general, communications has a developed organizational communication literature long predating KM, and a broader search parameter would have produced a disproportionately large number of only tangentially related hits, even if ultimately they could be conceived as feeding into KM on some level.
Conclusions The topology of KM and the benefits of mapping it
The analyses verify that IT-related research areas have dominated a field that also suffers from a considerable degree of overdifferentiation from outside the technical and systems perspectives. However, frequencies of topic areas within the KM literatures reviewed above suggest a set of core thematic areas as well as a core KM literature and subfields feeding into it from established and emerging domains. Areas of traditional importance to KM-such as knowledge acquisition and transfer, and the tacit/explicit senses of knowledge-are confirmed while pointing the reader to areas of emerging importance for Knowledge Management specifically and for organizational science generally. When triangulated by scoping the extent to which key areas related to KM in effect "look back" and feed into it, a mental mapping of the KM terrain is obtained and better use of research time and effort is possible going forward. The risk of making fundamental category mistakes-at least in terms of what researchers consider to be Knowledge Management-is thereby mimized, since a better sense is at hand of which literatures are connected to KM and how the flow of ideas between them is organized. This allows researchers to coordinate their research in the area without making undue assumptions or, worse, conflating two or more areas of research out of sheer convenience or lack of better information. Indeed, this is very likely at the root of the overdifferentiation problem that, while a core KM literature exists and a stable set of feeder field informs it, the conception of KM in the non-academic environment appears to have tipped over into chaos-causing confusion in the marketplace and only underscoring the relevance and critical role scholarly writing plays in "the real world."
Limitations to the study and further research While using a common bibliographic software to conduct a bibliometric analysis was an interesting and provocative process, the exercise was limited in a number of ways:
• All databases are not created equally. The exercise assumes that articles published in journals are being recorded correctly. However, the extent of the error in record production was quickly evident as soon as EndNote libraries created to conduct the analyses were swept for duplicates and then scanned manually for false hits, et cetera. Nor is there a standard shared by database services for formatting records. The ability to draw valid thematic inferences from the data is consequently reduced, since the researcher cannot control for the quality of the records in the first place-especially when relying on abstracts to capture the meaning or relevance of an article overall.
• Database coverage is often temporally limited. With regard to long-standing periodicals in particular, database coverage is rarely extensive. Manual reviews of TOCs were often required to confirm a trend, as described above.
• The exercise itself is topologically rich but geologically poor. Looking for frequency patterns and the extent to which literatures reference each other by reviewing article titles, keywords, or even abstracts provides a good overview mapping of how extensive a field appears to be, and how much fields overlap or don't overlap, but the interpretive or thematic analysis of what is going on underneath is limited. Thus, while the exercise is an accessible and fairly quick way to survey a field, a more traditional (and manual) citation analysis would be required to see where the influences between literatures really cash out.
• Better software is required. Pushing EndNote into areas of analysis not typically conducted using this kind of software put the author into regular contact with EndNote on-line technical support staff. Myriad suggestions for improvement to aid this kind of work while enriching the program generally were duly noted but largely ignored in the recent release of Version 6.0. Required is a software product that incorporates EndNote's usability and low cost but which facilitates the research described above in a more robust way -a research tool of potentially critical importance as the sheer volume of minutely differentiated research fields continues to explode in the on-line world.
On this note, a number of insights and possibilities come to the fore about the nature of scholarship in this environment.
• Electronic proliferation of literature. While the explosion in periodicals is not new-see Rogers (1995) for an example of how innovation diffusion research publications in paper form alone increased 32-fold from 1952 to 1996-the affordability and accessibility to technology to launch a peerreviewed, on-line publication such as Emergence places greater stress on established scholars to maintain a view of the field from above and on incoming undergraduates already overwhelmed by the information smorgasbord and as a result too reliant on quick-fix on-line resources.
• The Network Actor Network. Cyberspace affords using presence on the World Wide Web as a rhetorical device, as illustrated in the Brint.com example, whereby a site of considerable reputation lends the impression that saying so makes it so. Again, this is particularly dangerous for up-and-coming scholars requiring the training and tools to manage volumes of data but who first requiring critical thinking vis-à-vis sources. Latourean analysis of networks as actors might be useful here.
• Cross-fertilization and heterophily. On a more positive note, the proliferation of relevant interaction between fields holds the promise of sharing ideas across boundaries on levels naturally inhibited by the sheer industry of paperbased periodicals. Because articles are easier to find and acquire on-line, one would assume readership is wider and the discourse less homophilous (Rogers, 1995) . Broadly based research of scholarship behaviour in light of network proliferation and publishing would be useful here.
• The new librarian. One would suspect this is a new golden age for the information specialist within the academy. The author's fortunate experience with the above analysis attests to an enthusiastic reception to the innovation described herein. However, it was also abundantly clear in the local case that the library is vastly lacking in resources to support this sort of work on a systemic basis-despite the foresight and aggressiveness with which the library, again speaking to the local case, has migrated to an on-line environment. Support in the form of technologically savvy librarians in bibliometric analysis, as well as the ability to connect to databases directly from within the software, as opposed to relaying through the university library interface, would advance this form of research considerably. This is particularly important since the technology and methodologies described above are within easy reach of the senior undergraduate and could become a staple skill before very long.
Bibliometric analysis as a heuristic in advanced undergraduate study
Finally, as an exercise in basic information and data management, the analyses above demonstrate the ease with which students who have access to electronic databases can get a lay of the land of a literature in relatively short order. Indeed, the author has used a smaller-scale bibliometric exercise as a term project in a senior undergraduate communications seminar with encouraging results. The fact that a free, fully functional demo version of the product can be downloaded from the EndNote Web site and used for 30 days makes the financial burden of the exercise a non-issue for most students. Further, university libraries are increasing their support for bibliographic projects, including offering training and posting EndNote filters (to import records from databases) on their Web sites. While using the software to conduct bibliometric analyses as described above represents something of an innovation, the author found enthusiastic support for it from his own university library staff. Students also reported plans to purchase the full program, offered under academic discount, for further research uses and to do what all such bibliographic softwares do best-eliminate drudgery by automating the citation and bibliography components of preparing term papers.
Notes
1. Anyone wanting more details on how to use EndNote to sweep a literature can e-mail me at mwolfe@ucalgary.ca. 2. This of course refers to the so-called Solow Paradox, named after economist Robert Solow, who claimed he saw computers everywhere except in evidence of productivity measurement. The issue is not why productivity appears to have slowed in the face of computerization but whether it has.
Researchers at MIT argue productivity has risen. 3. An EBSCO search using "Knowledge Management" as the search string in the journal title ("Source") field generated 1,339 articles for 2000, 2001 , and 2002 to date.
